Objectives: To examine auditory cortical potentials in normal-hearing subjects to intensity increments in a continuous pure tone at low, mid, and high frequency. Methods: Electrical scalp potentials were recorded in response to randomly occurring 100 ms intensity increments of continuous 250, 1000, and 4000 Hz tones every 1.4 s. The magnitude of intensity change varied between 0, 2, 4, 6, and 8 dB above the 80 dB SPL continuous tone. Results: Potentials included N100, P200, and a slow negative (SN) wave. N100 latencies were delayed whereas amplitudes were not affected for 250 Hz compared to 1000 and 4000 Hz. Functions relating the magnitude of the intensity change and N100 latency/amplitude did not differ in their slope among the three frequencies. No consistent relationship between intensity increment and SN was observed. Cortical dipole sources for N100 did not differ in location or orientation between the three frequencies.
Introduction
The purpose of this study was to examine cortical potentials associated with brief intensity changes and to contrast these results with our prior study examining cortical potentials to brief frequency changes (Dimitrijevic et al., 2008) . We chose to study brief intensity and frequency changes because everyday sounds such as speech and music contain these types of elements. Event related potential (ERP) studies have typically used tone burst stimuli that contain at least two features: intensity change and frequency change. The goal of this paper and the companion paper (Dimitrijevic et al., 2008) was to vary only one stimulus attribute, e.g., intensity (this study) or frequency (previous study) in otherwise continuous tones.
There have been a limited number of studies examining brain activity accompanying changes in frequency or intensity. The general finding was that N100/P200 potentials could be elicited. Spoor et al. (1971) showed that N100 amplitudes were larger for intensity changes of continuous stimuli compared to tone bursts. Both Jerger and Jerger (1971) and Harris et al. (2007) showed a significant relationship between N100/P200 amplitude and the magnitude of intensity change. Harris et al. (2007) used both 500 and 3000 Hz as stimuli with young and elderly normal hearing adults. The young control group showed no differences between N100/ P200 across the two frequencies whereas the older group showed a frequency effect such that N100 responses were larger and later to low than high frequencies. The authors attributed this difference to an age-related reduction in temporal processing and not to changes of audibility.
There have been several behavioral studies comparing intensity discrimination for continuous versus interrupted stimuli (Carlyon and Moore, 1986; Turner et al., 1989; Bacon and Viemeister, 1994; Moore et al., 1997) . These studies have shown that thresholds are lower for continuous stimuli compared to transient or ''gated" stimuli. One possible reason for this difference may be related to the fact that the subject is performing a ''change" detection strategy rather than relying on the memory of previous intensity transients ( Durlach and Braida, 1969) .
In the present experiment we examined cortical potential changes as a function of both frequency and the magnitude of intensity increments. Our previous work (Dimitrijevic et al., 2008) showed that there were differences in the slope functions (N100 latency versus magnitude of frequency change) between
